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ROTICE:  When  government  or  other  drawings,  sped- 
flcatlons  or  other  data  are  used  for  emy  purpose 
other  than  In  connection  with  a  deflnltt.ly  related 
government  procurement  operation,  the  U.  S. 
Gkjvemment  thereby  Incurs  no  responsibility,  nor  any 
obligation  whatsoever)  and  the  fact  that  the  Govern¬ 
ment  may  have  fonailated,  furnished,  or  In  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  Is  not  to  be  regarded  by  Implication  or  other¬ 
wise  as  In  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  peraisslon  to  manufacture,  use  or  sell  any 
patented  Invention  that  may  In  any  ymy  be  related 
thereto. 
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Neyerson,  0.  A.,  R.  B.  Kotel'nlkov,  and  8.  N.  Bashlykov.  UMulua 
caiblde.  Atosmaya  energlya,  v.  9,  no.  Nov  i960,  387*-391« 
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The  results  of  a  study  of  the  effect  of  production  conditions  on  the 
f  ^  ^^oQ^posltlon  of  \iranlum  carbide  are  presented.  The  conditions  studied  Included 
sintering  and  hot  extrusion  of  UC  powders  and  sintering  of  UC  '«■  U  alloys.  An 
optlann  regime  for  obtaining  stolohloaetrlc  UC  vas  established. 


The  Initial  mixture  of  uranium  dioxide  and  carbon  black  vas  prepared 
according  to  the  equations 


UO2  +  3C  — >  UC  +  2C0. 

CoBvaots  of  the  Initial  mlxtsire  placed  In  beryllium  ooclde  crucibles  were  sintered 
under  various  regimes  in  a  vacuum  furnace  with  graphite  heating  elements.  The  UC 
briquets  obtained  were  then  groiuid  into  powder  with  particle  slses  less  than  10>13 
microns. 


For  hot  extrusion  of  UC  specinens,  the  graphite  extrusion  die  vas  placed 
In  a  hermetically  sealed  motal  vacuum  chamber  in  which  a  pressure  of  about  10  am  Hg 
vas  maintained.  The  effect  of  extrusion  pressure,  tenqperature  (Figure  l},and  time 
on  speclswn  density  were  studied.  To  prevent  carbonising  of  '!TC  to  U^  as  a  result  of 
contact  with  the  graqphlte  die,  a  molybedenum-foil  lining  vas  csed.  Tftqperature 
Increases  above  183O*  C  resulted  in  failure  of  the  protective  foil  and  reduction  in 
specimen  density.  The  porosity  of  hot>extruded  specimens  with  length  io  diameter 
ratio  equal  to  one  vas  about  3^. 

Compacts  of  UC  powder  and  UC  *  U  mixtures  with  varying  uranium  content 
rO  (9* ^*'31. 8^  by  weight)  were  placed  in  a  graphite  crqclble  and  sintered  in  a  vacuum 
)  fwA-ice  with  graphite  heating  elements.  The  crucible  bottom  vas  covered  with  slr- 
^  j  coaiuffl  carbide  or  tantalum.  After  sintering  for  2  hours  at  2200 "C,  the  porosity  of 
Otj  ”  UC  was  found  to  be  about  10^.  The  introduction  of  metallic  urouium  sharply  increased 
W  I  the  density.  With  \iranium  content  of  25^^  by  volume  by  velnht)  and  2  hours 

sintering  at  1700“C,  It  was  possible  to  obtain  a  specimen  with  p-'  osity  of  6r  less, 
si 
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7igure  i.  Rclaticnshlp  bet-een  deneity  ;{  hot-ex¬ 
truded  specittene  ond  txtrusion  temperature  (p  = 
300  kft/cm2j  t  =:  5  Bln) 


Uranium  cintoni^  % 

Figure  2,  Relatl^nehlp  cf  p<^rosity  and  electric 
reelatlvlty  of  ein**  .'d  UC  +  U  specimens  to  uranium 
additions  and  sintering  tcrapr-rature  (Holding  time  , 

2  hr!. 
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Ibe  thermal  conduotlvlty  of  UC  In  the  teoperature  range  of  100-70D*C 
varied  from  0.026  to  0.04  cal/cn  seo  *C.  Mean  thermal  coefficient  of  linear  ex> 
panelon  in  the  teqperatuM  range  of  20-1^00*  C  vaa  11*6  x  10  UC  epecinane 
•ahjeoted  to  iaothexual  heat  treatment  between  200  and  1000*  C  withstood  ?C0  cycles 
Without  fract\ire;  UR  +  U  speciasns  withstood  mure  than  1000  oyclea. 

Blgh  uranium-atom  danalty,  good  thermal  conductivity,  and  radiation 
stability  make  urcnium  carbide  a  promising  fuel  material.  Berbert  Kallsh  of  the 
Olin  Mathleaon  Chemical  Corporation  {Power,  December  i960,  122)  notes  that  one 
of  the  major  problesu  in  the  uge  of  UC  for  such  puxpoaea  centers  around  finding 
an  economic  method  of  fabricating  the  coopound  under  good  control.  Ibis  article 
is  of  Interest  theni because  it  presents  data  related  to  the  problem  of  controlled 
production  of  uranium  carbide. 


